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(54) METHOD AND DEVICE FOR RECEIVING DATA 

(57)Abstract: 

PURPOSE: To enhance the data processing efficiency at 
data reception by high level data link control(HDLC). 
CONSTITUTION: When a reception station 100 detects 
a transmission sequence number error in an information 
frame, the information frame sent after the information 
frame in which a transmission order number error is 
detected is stored in an information frame buffer 102 
and re-transmission of the information frame sent after 
the information frame in which a transmission order 
number error is detected is requested to a transmission 
station 104. After the reception of the information frame 
from which the transmission order number error is 
detected, the information frame to be received 
succeedingly is extracted from the information frame 
buffer 1 02 and sent to a processing section 1 03. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]When receiving data characterized by comprising the following and a high-level data link 
control (HDLC) procedure is used as a data link control procedure. 
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A step which receives a data frame transmitted by checkpoint resending by poll bit and a final 
bit. 

A step which judges whether it is equal to a transmission order number of a data frame which a 
transmission order number of a received data frame should receive. 

A step which stores the data frame when not equal to a transmission order number of a data 
frame which a transmission order number of a received data frame should receive. 
While sending out the data frame to the upper layer as they are a step which requires resending 
of said data frame which should be received, and a data frame of a transmission order number 
which a resent data frame should receive, A step which sends out a data frame of a transmission 
order number which should be continued and received out of a suspended data frame to the 
upper layer. 

[Claim 2]A data receiver comprising: 

A reception means which receives a data frame transmitted by checkpoint resending by poll bit 
and a final bit. 

An order judging means which judges whether it is equal to a transmission order number of a 
data frame which a transmission order number of a data frame which said reception means 
received should receive. 
A buffer means which stores a data frame. 

A storing control means controlled to store the data frame in said buffer means when not equal 
to a transmission order number of a data frame which a transmission order number of a received 
data frame should receive, A request sending means to require resending of a data frame of a 
transmission order number which should be received when not equal to a transmission order 
number of a data frame which a transmission order number of a received data frame should 
receive. A sending control means to control to take out a data frame of a transmission order 
number which should be received continuously from said buffer means, and to carry out higher 
rank REIYAHE sending out while sending out the data frame to the upper layer as it is a data 
frame of a transmission order number which a resent data frame should receive. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the data receiving method by a high-level data 
link control (HDLC) procedure and a data receiver, said method of having only checkpoint 
resending by the poll bit and a final bit especially, and a device. 
[0002] 

[Description of the Prior Art] Drawing 9 is a functional block diagram of the data communication 
unit by the conventional data receiving method. As for a receiving station and 901. in the figure, 



JP-A-H07-15485 



3/20 



a treating part (high order layer) and 904 are transmitting stations a receiver error control part 
and 903 900. The receiving station 900 is provided with the receiver error control part 901 and 
the treating part 903, and performs the transmitting station 904 and data communications. 
[0003]The receiver error control part 901 manages receive-state-variable VR as a counter for 
controlling a state. Receive-state-variable VR shows the transmission order number of the data 
frame which should be received next, and the relation of said transmission order number S>= 
receive-state-variable VR is realized between the transmission order number S of a data frame 
and receive-state-variable VR which generally receive. Receive-state-variable VR is initialized 
by 0 at the time of a linkup. 

[0004]The treating part 903 processes the data received from the receiver error control part 
901. The transmitting side error control part of the transmitting station 904 manages send- 
state-variable VS and acknowledge state variable VA as a counter for controlling a state. Send- 
state-variable VS shows the transmission order number of the data frame which should transmit 
to the next, and acknowledge state variable VA shows the transmission order number of the data 
frame which should be carried out the confirmation of receipt next. Send-state-variable VS and 
acknowledge state variable VA are initialized by 0 at the time of a linkup. When there is a 
Request to Send of data from the treating part 903, the transmitting side error control part of 
the transmitting station 904 divides said data, The receiving sequence number R given to the 
supervisory frame which adds control information required for transmission control procedures 
respectively, creates a data frame, transmits to the receiving station 900 in order, and is 
transmitted from the receiving station 900 performs the confirmation of receipt. There is the 
transmission order number S as control information required for transmission control procedures. 
The poll bit P starts an Acknowledgement timer at the time of data frame transmission of 1 , 
When the final bit F suspends said Acknowledgement timer at the time of supervisory frame 
reception of 1 and said Acknowledgement timer times out. the poll bit P transmits the 
supervisory frame of 1 . and reboots an Acknowledgement timer. 

[0005]When data frame A is received, the receiving station 900 the receiver error control part 
901, Comparison of the transmission order number S of data frame A and receive-state-variable 
VR is performed first, When the transmission order number S and receive-state-variable VR of 
data frame A are equal. Receive-state-variable VR is added one time, the data of data frame A 
is notified to the treating part 903, and when the transmission order number S and receive- 
state-variable VR of data frame A are not equal, i.e.. it is said transmission order number S> 
receive-state-variable VR. the data of data frame A is discarded. When the poll bit P of data 
frame A is finally 1, the final bit F which makes receive-state-variable VR the receiving 
sequence number R transmits the supervisory frame of 1 to the transmitting station 904. 
[0006]If the poll bit P receives the supervisory frame of 1 in the receiving station 900, as for the 
receiver error control part 901, the final bit F which makes receive-state-variable VR the 
receiving sequence number R will transmit the supervisory frame of 1 to the transmitting station 
904. Drawing 10 is a time chart which shows the situation of transmission and reception of the 
frame between the transmitting station 904 and the receiving station 900. 

[0007] First, in the transmitting station 904, there is a Request to Send of data from the treating 
part 903, And when said data is ability ready for sending in five data frames, the transmitting side 
error control part of the transmitting station 904 divides said data into the five data frames la, lb, 
Ic, Id, and le. and receives each, The transmission order numbers 0, 1 , 2, 3, and 4 are given, and 
send-state-variable VS is updated to five after transmitting to the receiving station 900 in order. 
In that case, the poll bit P of the data frame le is set as 1 , and the timer for Acknowledgements 
is started after transmission of the data frame le. 

[0008]When only the data frame la. Ic. and le receive normally, in the receiving station 900 in the 
receiver error control part 901. Since the transmission order number S of the data frame la (=0) 
is equal to receive-state-variable VR, Since receive-state-variable VR is added one time, the 
data of the data frame la is notified to the treating part 903 and the transmission order number 
S of the data frame Ic (=2) is not equal to receive-state-variable VR, The data of the data frame 
Ic is discarded, and since the transmission order number S of the data frame le (=4) is not equal 
to receive-state-variable VR, the data of the data frame le is discarded. Since the poll bit P of 
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the data frame le is 1, the final bit F transmits supervisory frame Ra of 1. One is set to the 
receiving sequence number R of supervisory frame Ra at receive-state-variable VR. 
[0009]In the transmitting station 904, if the final bit F receives supervisory frame Ra of 1, in a 
transmitting side error control part, suspend the timer for Acknowledgements, and since the 
receiving sequence number R of supervisory frame Ra is 1, Acknowledge state variable VA is 
changed into one. in data frame Ig of 2, and the transmission order number S, data frame Ih of 3 
and the transmission order number S resend [ data frame If of 1, and the transmission order 
number S ] the data frame li of 4 in order, and the transmission order number S updates send- 
state-variable VS to five. In that case, the poll bit P of the data frame li is set as 1 , and the 
timer for after-transmission Acknowledgements of the data frame li is started. 
[0010]When only the data frame If and Ih receive normally, in the receiving station 900 in the 
receiver error control part 901. Since the transmission order number S of the data frame If (=1) 
is equal to receive-state-variable VR, Receive-state-variable VR is added one time, the data of 
the data frame If is notified to the treating part 903, and since the transmission order number S 
of the data frame Ih (=3) is not equal to receive-state-variable VR. the data of the data frame Ih 
is discarded. Since the data frame li of 4 is not normally received for a transmission order 
number by 1 in the receiving station 900, as for the transmitting station 904, the poll bit P 
cannot receive the supervisory frame for the confirmation of receipt. Therefore, in the 
transmitting station 904, the timer for Acknowledgements times out, for the confirmation of 
receipt, the poll bit P transmits the supervisory frame Rp of 1 , and the transmitting side error 
control part of the transmitting station 904 reboots the timer for Acknowledgements. 
[001 1]In the receiving station 900, if the poll bit P receives the supervisory frame Rp of 1, in the 
receiver error control part 901, the final bit F will transmit the supervisory frame Rb of 1. Since 
receive-state-variable VR is 2, the receiving sequence number R of the supervisory frame Rb is 
set to 2. When the final bit F receives the supervisory frame Rb of 1, in the transmitting station 
904 the transmitting side error control part of the transmitting station 904, Suspend the timer 
for Acknowledgements, and since the receiving sequence number R of the supervisory frame Rb 
is 2. Acknowledge state variable VA is updated to two, in data frame Ij of 2, and the transmission 
order number S, data frame Ik of 3 and the transmission order number S resend the data frame II 
of 4 in order, and the transmission order number S updates send-state-variable VS to five. In 
that case, the poll bit P of the data frame II is set as 1, and the timer for Acknowledgements is 
started after transmission of the data frame II. 

[0012]When the data frame Ij, Ik, and II are received normally, in the receiving station 900 in the 
receiver error control part 901. Since the transmission order number S of the data frame Ij (=2) 
is equal to receive-state-variable VR, Add receive-state-variable VR one time, notify the data 
of the data frame Ij to the treating part 903, and since the transmission order number S of the 
data frame Ik (=3) is equal to receive-state-variable VR, Receive-state-variable VR is added one 
time, the data of the data frame Ik is notified to the treating part 903, since the transmission 
order number S of the data frame II (=4) is equal to receive-state-variable VR, receive-state- 
variable VR is added one time, and the data of the data frame II is notified to the treating part 
903. Since the poll bit P of the data frame II is 1 , the final bit F transmits the supervisory frame 
Rc of 1. Here, 5 which is receive-state-variable VR is set to the receiving sequence number R of 
the supervisory frame Rc. 

[0013]In the transmitting station 904, if the final bit F receives the supervisory frame Rc of 1, a 
transmitting side error control part suspends the timer for Acknowledgements, and since the 
receiving sequence number R of the supervisory frame Rc is 5, Acknowledge state variable VA is 
changed into five, and it checks that all the data frames have transmitted normally. 
[0014] 

[Problem(s) to be Solved by the Invention]However, in the above composition, since the data 
frame which the transmission order number mistook was discarded when a transmission order 
number error was detected even when a receiving station has received a data frame normally, in 
the transmission line with many errors, resending occurred frequently and it had the problem 
that transmission efficiency was low. Even when making the data frame received after the data 
frame which formed memory storage in the receiving station and the error generated hold to 
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memory storage. In order to take out the data frame currently held for it after data frame 
resending which the error generated only after an error generates for the transmission order 
number of the data frame resent, time was taken for a receiving station to take out the data 
currently held, and it still had the problem that transmission efficiency was low. 
[0015]In view of the above-mentioned problem, this invention controls decline in transmission 
efficiency, and an object of this invention is to provide the data receiving method and data 
receiver which can realize efficient data communications. 
[0016] 

[Means for Solving the Problem]In order that this invention may solve the above-mentioned 
problem, when an invention of claim 1 receives data, it is characterized by that a case where a 
high-level data link control (HDLC) procedure is used comprises the following as a data link 
control procedure. 

A step which receives a data frame transmitted by checkpoint resending by poll bit and a final 
bit. 

A step which judges whether it is equal to a transmission order number of a data frame which a 
transmission order number of a received data frame should receive. 

A step which stores the data frame when not equal to a transmission order number of a data 
frame which a transmission order number of a received data frame should receive. 
While sending out the data frame to the upper layer as they are a step which requires resending 
of said data frame which should be received, and a data frame of a transmission order number 
which a resent data frame should receive, A step which sends out a data frame of a transmission 
order number which should be continued and received out of a suspended data frame to the 
upper layer. 

[001 7]A reception means which receives a data frame transmitted by checkpoint resending 
according [ an invention of claim 2 ] to a poll bit and a final bit, An order judging means which 
judges whether it is equal to a transmission order number of a data frame which a transmission 
order number of a data frame which said reception means received should receive, A storing 
control means controlled to store the data frame in said buffer means when not equal to a 
transmission order number of a buffer means which stores a data frame, and a data frame which 
a transmission order number of a received data frame should receive, A request sending means 
to require resending of a data frame of a transmission order number which should be received 
when not equal to a transmission order number of a data frame which a transmission order 
number of a received data frame should receive, While sending out the data frame to the upper 
layer as it is a data frame of a transmission order number which a resent data frame should 
receive. Then, it has a sending control means to control to take out a data frame of a 
transmission order number which should be received from said buffer means, and to carry out 
higher rank REIYAHE sending out. 
[0018] 

[Function]According to this invention, if a receiver detects an error to a data frame in the case 
of the data communications by HDLC, resending of the data frame which the error generated in 
the transmitting side will be required. If the receiver stores the data frame received continuously 
after the data frame reception which the resent error generated, it will take out the data frame 
which should be continued and received out of the data frame. Thereby, the reception of the 
data frame by resending becomes possible after the data frame reception which the error 
generated. 
[0019] 

[Example]The example of the data receiving method of this invention is described referring to 
drawings. Hereafter, an example is described, referring to drawings. Drawing 1 is a functional 
block diagram showing the composition of the data receiver which used the data receiving 
method of this invention. As for a receiver error control part and 102, 100 is [ a treating part 
(high order layer) and 104 ] transmitting stations an information frame buffer and 103 a receiving 
station and 101. Only the portion concerning this invention is shown in the figure. 
[0020]The receiving station 100 is provided with the receiver error control part 101 and the 
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information frame buffer 102, and the treating part 103, and performs the transmitting station 
104 and data communications. The receiver error control part 101 manages receive-state- 
variable VR as a counter for controlling a state. Here, receive-state-variable VR is a variable 
which shows the transmission order number of the data frame which should be received next. 
It is initialized by 0 at the time of a linkup. 

Generally between receive-state-variable VR and the transmission order number NS of the 
received data frame, the relation of the receive-state-variable VR<= transmission order number 
NS is realized. 

[0021]The information frame buffer 102 comprises a buffer storage, and memorizes a data frame, 
for example. The treating part 103 is a treating part of a computer, for example. 
The data normally received in the receiving station 100 is processed. 
The transmitting station 104 is replaced with said receiver error control part 101 in said 
receiving station 100, and has a transmitting side error control part. A transmitting side error 
control part manages send-state-variable VS and acknowledge state variable VA as a counter 
for controlling a send state. Send-state-variable VS is a variable which shows the transmission 
order number of the data frame which should be received next. 

Acknowledge state variable VA is a variable which shows the transmission order number of the 
data frame which should be carried out the confirmation of receipt next. 

Send-state-variable VS and acknowledge state variable VA are initialized by 0 at the time of a 
linkup. From said treating part 103, when there is a Request to Send of data, a transmitting side 
error control part divides data, adds control information required for transmission control 
procedures respectively, creates a data frame, and transmits to the receiving station 100 in 
order. In that case, the receiving sequence number R added to the supervisory frame transmitted 
from the receiving station 100 performs the confirmation of receipt. Here, there is the 
transmission order number S as control information required for a delivery control procedure. 
The transmitting station 104 is further provided with the timer for carrying out this confirmation 
of receipt. 

If the confirmation of receipt cannot be carried out within predetermined time, a supervisory 
frame is transmitted to the receiving station 100. 

[0022] Drawing 2 is a flow chart which shows the receiving operation of the data frame in the 
data receiving method of this invention. When data frame A is received in the receiving station 
100, the receiver error control part 101 compares the transmission order number NS, receive- 
state-variable VR. and notification state variable VT of data frame A first (Step 501). 
[0023]With said relation, between the transmission order number NS of data frame A, receive- 
state-variable VR. and notification state variable VT, The transmission order number NS of 
receive-state-variable VR= notification state variable VT= data frame A. The transmission order 
number NS of receive-state-variable VR= notification state variable VT< data frame A, Five 
kinds of relation between the transmission order number NS of transmission order number NS< 
notification state variable VT of receive-state-variable VR<= data frame A and receive-state- 
variable VR< notification state variable VT= data frame A and the transmission order number NS 
of receive-state-variable VR< notification state variable VT< data frame A exist. 
[0024]In the case of the transmission order number NS of receive-state-variable VR= 
notification state variable VT= data frame A, 1 is added respectively at receive-state-variable 
VR and notification state variable VT, and the data of data frame A is notified to the treating 
part 103 (Step 502). Data frame B is taken out until data frame B with the transmission order 
number NS equal to notification state variable VT disappears from the information frame buffer 
102, and one is added to notification state variable VT. and the data of data frame B is notified 
to the treating part 1 03 (Step 503). 

[0025]The information frame buffer 102 is made to memorize data frame A in the case of the 
transmission order number NS of receive-state-variable VR= notification state variable VT< data 
frame A (Step 504). In the case of transmission order number NS< notification state variable VT 
of receive-state-variable VR<= data frame A, the transmission order number NS of data frame A 
is set up at receive-state-variable VR, and one is added to receive-state-variable VR (Step 
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505). 

[0026]In the case of transmission order number NS= notification state variable VT of receive- 
state-variable VR< data frame A. The transmission order number NS of data frame A is set as 
receive-state-variable VR, one is added to receive-state-variable VR and notification state 
variable VT. and the data of data frame A is notified to the treating part 103 (Step 506). In the 
information frame buffer 1 02, take out data frame C and one is added at notification state 
variable VT until data frame C with the transmission order number NS equal to notification state 
variable VT is lost, and the data of data frame C is notified to the treating part 103 (Step 507). 
[0027]The information frame buffer 102 is made to memorize data frame A in the case of the 
transmission order number NS of receive-state-variable VR< notification state variable VT< data 
frame A (Step 508). After the above-mentioned operation, when the poll bit P of data frame A is 
1, the final bit F which makes receive-state-variable VR the receiving sequence number R 
transmits the supervisory frame of 1 to the transmitting station 104 (Step 509). 
[0028]If the data frame of 1 does not arrive at the receiving station 100 in the poll bit P and the 
receiving station 100 does not transmit a supervisory frame into predetermined time, as for the 
transmitting station 104, the poll bit P will transmit the supervisory frame of 1 to the receiving 
station 100 after specified time elapse. Hereafter, the poll bit P explains the operation after 
supervisory frame reception of 1 , referring to dr awing 3 . 

[0029]When the poll bit P receives the supervisory frame of 1, the receiving station 100 the 
receiver error control part 101, In receive-state-variable VR and notification state variable VT 
are not equal, i.e., being receive-state-variable VR< notification state variable VT, Notification 
state variable VT is set as receive-state-variable VR (Step 601), and the final bit F which makes 
receive-state-variable VR the receiving sequence number R transmits the supervisory frame of 
1 to the transmitting station 104 (Step 602). 

[0030] Drawing 4 is a time chart which shows the situation of transmission and reception of the 
frame between the transmitting station 104 in the data receiving method of this invention, and 
the receiving station 100. Hereafter, operation is explained concretely, referring to the figure. 
When the Request to Send of data is in the transmitting station 104 from the treating part 103 
and said data is ability ready for sending in five data frames, A transmitting side error control 
part divides said data into the five data frames la, lb, Ic, Id, and le, gives each the transmission 
order numbers 0, 1, 2, 3, and 4, transmits to the receiving station 100 in order, and changes 
send-state-variable VS into 5 from 0 in order. If set to VS=5. the poll bit P of the data frame le 
will be set as 1. 

[0031]When only the data fi^ame la, Ic, and le are received normally, the receiving station 100 in 
the receiver error control part 101. Since the transmission order number NS (=0) of the data 
frame la is equal to receive-state-variable VR and notification state variable VT, it adds 1 to 
receive-state-variable VR and notification state variable VT, respectively, and notifies the data 
of the data frame la to them at the treating part 103 (Step 502, Step 503). 

[0032]Since the transmission order number NS (=3) of the data frame Ic is not equal to receive- 
state-variable VR (=1) and notification state variable VT (=1), the receiver error control part 101 
makes the information frame buffer 102 memorize the data frame Ic (Step 504). Since it is not 
equal to receive-state-variable VR and notification state variable VT (=1), the receiver error 
control part 101 makes the information frame buffer 102 similarly the transmission order number 
S of the data frame le (=4) memorize the data frame le (Step 504). 

[0033]Since the poll bit P of the data frame le is 1, the final bit F transmits supervisory frame Ra 
of 1 to the transmitting station 104 (Step 509). The value 1 of receive-state-variable VR is set 
to the receiving sequence number R of supervisory frame Ra. Since the receiving sequence 
number R of supervisory frame Ra is 1 when the final bit F receives supervisory frame Ra of 1 in 
the transmitting station 104, Acknowledge state variable VA is changed into one, in data frame If 
of one, and the transmission order number NS, data frame Ig of two and the transmission order 
number NS resend data frame Ih of three, the transmission order number NS resends the data 
frame li of four in order, and the transmission order number NS changes send-state-variable VS 
into 5 from 0 in order. If set to VS=5, the poll bit P of the data frame li will be set as 1 . 
[0034]When the receiving station 1 00 receives only the data frame If and Ih normally, in the 
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receiver error control part 101. Since the transmission order number NS (=1) of the data frame If 
is equal to receive-state-variable VR and notification state variable VT, 1 is respectively added 
to receive-state-variable VR and notification state variable VT. and the data of the data frame If 
is notified to the treating part 103 (Step 502). 

[0035] Since the data frame Ic of two has the transmission order number NS in the information 
frame buffer 102. the data frame Ic is taken out, one is added to notification state variable VT. 
and the data of the data frame Ic is notified to the treating part 103 (Step 503). Since the 
transmission order number NS (=3) of the data frame Ih is equal to notification state variable VT 
and larger than receive-state-variable VR (=2), 3 which is a transmission order number of the 
data frame Ih is set as receive-state-variable VR, receive-state-variable VR and notification 
state variable VT are added one time respectively, and the data of the data frame Ih is notified 
to the treating part 1 03 (Step 506). 

[0036]Since the data frame le of 4 has the transmission order number S in the information frame 
buffer 102, the data frame le is taken out, one is added to notification state variable VT, and the 
data of the data frame le is notified to the treating part 103 (Step 507). In the receiving station 
100. since the transmission order number S was not able to receive the data frame li of 4 
normally by 1, as for the transmitting station 104. the poll bit P cannot receive the supervisory 
frame for the confirmation of receipt. So. in the transmitting station 104. the poll bit P transmits 
the supervisory frame Rp of 1 to the receiving station 100 after fixed time lapse for the 
confirmation of receipt. 

[0037]When the poll bit P receives the supervisory frame Rp of 1, the receiving station 100 in 
the receiver error control part 101. Since receive-state-variable VR (=4) is not equal to 
notification state variable VT (=5). the value 5 of notification state variable VT is set as receive- 
state-variable VR, and the final bit F transmits the supervisory frame Rb of 1. Since receive- 
state-variable VR is 5, the receiving sequence number R of the supervisory frame Rb is set to 5. 

[0038]The transmitting station 104 changes acknowledge state variable VA into five, and checks 
that all the data frames have transmitted normally. 

(Other examples) Data receiving methods other than this invention are explained, referring to a 
figure. Drawing 5 is a block diagram of the data communication unit by the data receiving method 
of this example. As for a receiver error control part and 402, in the figure. 400 is [ a treating part 
(high order layer) and 404 ] transmitting stations an information frame buffer and 403 a receiving 
station and 401. 

[0039] Drawing 6 is a flow chart which shows the reception of the data frame in the data 
receiving method of this example. 

Drawing 7 is a flow chart with which the poll bit P in the data receiving method of this example 
shows the reception of the supervisory frame of 1, 

Hereafter, operation of the receiving station 400 in the data receiving method of this example is 
explained. The receiving station 400 is provided with the receiver error control part 401. the 
information frame buffer 402, and the treating part 403, and performs the transmitting station 
404 and data communications. 

[0040]As a counter for controlling a state, the receiver error control part 401 manages receive- 
state-variable VR. Receive-state-variable VR shows the transmission order number of the data 
frame which should be received next. and. generally the relation of the receive-state-variable 
VR<= aforementioned transmission order number NS is realized between receive-state-variable 
VR and the transmission order number NS of the received data frame. Receive-state-variable 
VR is initialized by 0 at the time of a linkup. 

[0041]When data frame A is received in the receiving station 400, the receiver error control part 
401 performs processing shown in drawing 6 . Comparison of the transmission order number NS 
of data frame A and receive-state-variable VR is performed (Step 201). If data frame B with the 
transmission order number NS equal to receive-state-variable VR is in the information frame 
buffer 402 when the transmission order number NS and receive-state-variable VR of data frame 
A are equal, Data frame B is taken out and discarded (Step 202). receive-state-variable VR is 
added one time, and the data of data frame A is notified to the treating part 403 (Step 203). 
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[0042]. The transmission order number NS and receive-state-variable VR of data frame A are 
not equal. Namely, if data frame C of a transmission order number equal to receive-state- 
variable VR is in the information frame buffer 402 in the case of said transmission order number 
NS> receive-state-variable VR (Step 204), Data frame C is taken out, receive-state-variable VR 
is added one time, the data of data frame C is notified to the treating part 403, and it returns to 
Step 201 (Step 205). 

[0043]If there is no data frame of the transmission order number NS equal to receive-state- 
variable VR (Step 204), data frame A will be put into the information frame buffer 402 (Step 206). 
Finally, when the poll bit P of data frame A is 1 , the final bit F which makes receive-state- 
variable VR the receiving sequence number R transmits the supervisory frame of 1 to the 
transmitting station 404 (Step 207). 

[0044]When the poll bit P receives the supervisory frame of 1 in the receiving station 400, the 
receiver error control part 401 performs processing shown in drawing 7 . Data frame D is taken 
out until data frame D of a transmission order number equal to receive-state-variable VR in the 
information frame buffer 402 is lost, Receive-state-variable VR is added one time, the data of 
data frame D is notified to the treating part 403 (Step 701), and the final bit F which makes 
receive-state-variable VR the receiving sequence number R transmits the supervisory frame of 
1 to the transmitting station 404 (Step 702). 

[0045] Drawing 8 is a time chart which shows the situation of transmission and reception of the 
frame between the transmitting station 404 in the data receiving method of this example, and the 
receiving station 400. Hereafter, the error recovery operation by resending in the data receiving 
method of this example is explained, referring to the figure. When there was a Request to Send 
of data from the treating part 403 in the transmitting station 404 and said data is ability ready 
for sending in five data frames, A transmitting side error control part divides said data into the 
five data frames la, lb, Ic, Id, and le, gives the transmission order numbers 0, 1,2, 3, and 4 
respectively, and updates send-state-variable VS to five after transmitting to the receiving 
station 400 in order. In that case, the poll bit P of the data frame le is set as 1 , and the timer for 
Acknowledgements is started after transmission of the data frame le. 

[0046]Since the transmission order number NS (=0) of the data frame la is equal to receive- 
state-variable VR in the receiver error control part 401 when only the data frame la, Ic, and le 
receive normally in the receiving station 400, Since receive-state-variable VR is added one time, 
the data of the data frame la is notified to the treating part 403 and the transmission order 
number NS (=2) of the data frame Ic is not equal to receive-state-variable VR, It puts into the 
information frame buffer 402, and since the transmission order number NS (=4) of the data frame 
le is not equal to receive-state-variable VR, either, it puts into the information frame buffer 402. 
Since the poll bit P of the data frame le is 1, the final bit F transmits supervisory frame Ra of 1 . 
1 which is receive-state-variable VR is set to the receiving sequence number R of supervisory 
frame Ra. 

[0047]If the final bit F receives supervisory frame Ra of 1 in the transmitting station 404, in a 
transmitting side error control part, suspend the timer for Acknowledgements, and since the 
receiving sequence number R of supervisory frame Ra is 1. Acknowledge state variable VA is 
updated to one, in the transmission order number NS, data frame Ig of two and the transmission 
order number NS resend data frame Ih of three, the transmission order number NS resends the 
data frame li of four in order, and data frame If of one and the transmission order number NS 
update send-state-variable VS to five. In that case, the poll bit P of the data frame li is set as 1, 
and the timer for after-transmission Acknowledgements of the data frame li is started. 
[0048]When only the data frame If and Ih receive normally in the receiving station 400, in the 
receiver error control part 401. Since the transmission order number NS (=1) of the data frame If 
is equal to receive-state-variable VR, Add receive-state-variable VR one time, and the data of 
the data frame If is notified to the treating part 403, Although the transmission order number NS 
(=3) of the data frame Ih is not equal to receive-state-variable VR, since the data frame Ic of 2 
has the transmission order number S in the information frame buffer 402, Since took out the 
data frame Ic, receive-state-variable VR was added one time, the data of the data frame Ic was 
notified to the treating part 403 and the transmission order number NS (=3) of the data frame Ih 
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became equal to receive-state-variable VR, Receive-state-variable VR is added one time, and 
the data of the data frame Ih is notified to the treating part 403. Since the data frame li of four 
was not normally received for the transmission order number NS by 1 in the receiving station 
400, as for the transmitting station 404, the poll bit P cannot receive the supervisory frame for 
the confirmation of receipt. Therefore, in the transmitting station 404, the timer for 
Acknowledgements times out, the poll bit P transmits the supervisory frame Rp of 1 for the 
confirmation of receipt, and a transmitting side error control part reboots the timer for 
Acknowledgements, 

[0049]Since the data frame le of 4 has a transmission order number in the information frame 
buffer 402 in the receiver error control part 401 when the poll bit P receives the supervisory 
frame Rp of 1 in the receiving station 400, The data frame le is taken out, receive-state-variable 
VR is added one time, the data of the data frame le is notified to the treating part 403, and the 
final bit F transmits the supervisory frame Rb of 1 . Since receive-state-variable VR is 5. the 
receiving sequence number R of the supervisory frame Rb is set to 5. 

[OOSOjIf the final bit F receives the supervisory frame Rb of 1 in the transmitting station 404, a 
transmitting side error control part suspends the timer for Acknowledgements, and since the 
receiving sequence number R of the supervisory frame Rb is 5, acknowledge state variable VA 
will be changed into five, and it will check that all the data frames have transmitted normally. 
[0051] 

[Effect of the InventionjAs mentioned above, if a transmission order number error is detected at 
the time of the data frame reception transmitted by HDLC according to this invention, 
Henceforth, the received data frame is suspended, and the data frame which should be continued 
and received is taken out from the suspended data frame, without waiting for resending of the 
data frame which should be received continuously, if the data frame from which the transmission 
order number error was detected is resent. For this reason, if the data frame which the error 
generated is resent, it becomes possible to process the data frame which should be received 
continuously for a short time, and the processing efficiency after the data frame reception which 
the error generated can be raised. Since processing of the data frame which is to be received 
after the data frame which the error generated can be performed by taking out the susjDended 
data frame, it is not influenced by error generating produced at the time of resending. In the 
HDLC procedure which performs REJ resending, without waiting for resending of the data frame 
which should be received continuously, if the data frame from which the transmission order 
number error was detected is received, similarly, after request sending frame reception, 
processing after reception can be performed and processing efficiency can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a drawing in which the composition of an example is shown. 

[Drawin g 2]It is a flow chart which shows the data frame reception procedure in an example. 
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[Drawing 31 It is a flow chart which shows the supervisory frame reception procedure in an 
example. 

[Drawing 4] It is a time chart which shows the situation of transmission and reception of the data 
frame between the transmitting station and receiving station of an example, and a supervisory 
frame. 

[Drawing 5] It is a drawing in which the composition in other examples is shown. 

[Drawing 6] It is a flow chart which shows the data frame reception procedure in other examples. 

[Drawing 7] It is a flow chart which shows the supervisory frame reception procedure in other 

examples. 

[Drawing 8] It is a time chart which shows the situation of transmission and reception of the data 
frame between the transmitting station in other examples, and a receiving station, and a 
supervisory frame. 

[Drawing 9] It is a drawing in which the composition of the conventional data receiver is shown. 
[Drawing 10] It is a time chart which shows the situation of transmission and reception of the 
data frame between the transmitting station and receiving station of the conventional data 
receiver. 

[Description of Notations] 

1 00 Receiving station 

101 Receiver error control part 

1 02 Information frame buffer 

1 03 Treating part (high order layer) 

1 04 Transmitting station 

400 Receiving station 

401 Receiver error control part 

402 Information frame buffer 

403 Treating part (high order layer) 

404 Transmitting station 

900 Receiving station 

901 Receiver error control part 

903 Treating part (high order layer) 

904 Transmitting station 
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i . 5^ U fct»«7 U - A ©«^JlBJ*f«#*iS«-r-< # 

'^ita-r s ^ r?" i s c i ?:!RFgi i -r 5 o 

[0017] if:^2 <l^mt. ^-Jl-t' h <t :7 7 

tt$g-7 b - A * wTia^'f vvr ^©(cfgsfi-r ^ i ^ fjffli-r 

t^JS^tc, Sffr'^ifi*ft)B(?:#-^©ti$B:? U-A©S 
CDttIS:? W-A^±{iU'C-\'--i|||±j-r^ii4>tc, 

ilttiSfJSl^S i 4 C i *#i!t i r S . 
[0 0 18] 

[f'^ffl] *^BJtcJ;ntf, HDLCfCj:^7=-:J?jifi© 
^K. SeWAS, IffB^U-AJC^^'Srt^ltiT^i. 3l 

Sff fi')». SiiStifciiO ©^iL/ct«$R:7 A§fi 

ft. m^raftr^tflR^ u-A^tss^c-ct,>6i, 

©1t*87 U-A©4'3!>^6^c^rSlt-r'^#1f«:7 I — A 

«:ai9m-r„ cnJCj;^?. ^^©Ig^b/cltfR:? u-A 



(4) «fig¥7- 1 548 5 

6 

[00 19] 

[ ] *^B^© - $ sm:^ffi© JISS^iJ {c o (< ^ r . 

Sft^^4fflt,»/C7^- ^Sf&»a©«fiR«:*^«tig^a 

i'lgr-*^. 1 0 0 1 0 1 5*s«ffliJ^o*«J 

1 0 2 «tf 18:7 A>'^' 7 T . 10 3 

(?^{au-f-»^> . 1 0 4«S^^-C*>S. ISI0{c 

10 fcl»t:«*:^Bj{c<^to-5>g|5»©;^f^^T^-ro 

[0 02 0] sft^ 1 0 0 «> =§t'mm^%mu i o i 

U- A>'^• -7 r 1 0 2 , MSSC 10 3 

gpi 0 Hi. itm^mm-r^tc^oij'ti>'i' tux. « 

V RtSilL/ctfffg^U - A©i^ flieff N S 
20 NS©ra^*S^DSE-:>. 

[0 02 1 ] mny I'-M.j-^yy 7 1 0 2«, m^tii. 
^jaSSIJl 0 3». mt*. n>fji-a'©«D:aS|5-C 

s-r -So 'Mim 1 0 4 «, mMi^mm i o o (,cii<,-ti>m 
ii^imm'omm^^i o i icR^-c. mmmmK>mms^ 

(oti'yy^tu xmmim^m s i siisfe^^i^v a 

30 #R7 U-A©5llft)«F!;f|-^«:7p-r^!&-C*»3. HiStt^ 
10 3*ie>. 7=^-:Sf©3iHi^*J&^&o/ci«^. jKiffliM 

mmmi^nisw^, ttiR^u-A^&f'pgcu, le^csft^ 
1 0 otcjumr-s. -e©^. se^i oo*^e>j^ft3ti 

?,S£fa7 u-Atc{^fln$nfcSftiiBJi^s^Rcccfc Oit^ 

tc. c©jll^{tlg^-r5;^ceit>©:5'-i'v->S:{ix.r*50, 
sft^i oo«ciii(fr^. 

[ 0 0 2 2 ] ^ 2 {*. *l%B^©f'- ^Sfi:^iSOC*jl^ s 
Sft^ I 0 0iCfet,^-Ct»$R7 U-AA=£aff L/ciS^. 

sfiiS'M'^ftijffliasi 0 i». s-r, wir^u-aa©^ 
ff mif^-^N s i^fti^fii^stv R ia*aR®^lsv t 

t^im.-§ri, {y.y-vv'o 0 1) „ 

50 [0 02 3] HUtaMf^iC J; «3 tf $S7 U - A A ©iHftlfiff 



N s i ^mimm^v R i m^amm^my rtcom 
m^m T <tffS7 u-A A(DSftiii)^#-^N s , sfi 

t*iSi^»VRg1t#B7 U-AACD^fiJlll>?f#-^NS<a 

^I^S^IBc V T . s^fJSg^Sj V R<misaiKim.m r 
-t»$R7u-AA (Diiiijwj^-t N s , ^mim^^ V 
R <mm^im^v t <tt$s-7 u -a AcDi^mwBjf^s-^ 

[0024] s:m^iimf&vR=imim^mvT=m lo 

R *sd:0'ji^ttmigsv T tcs ^ 1 ^«n# 0 . t» 

^R^U-AAOx-tf^r^iaSBl 0 3lCffl»)^-5 C^-t^ 
•>:7"5 0 2 ) . tf$E7 V-M.^^yyr 1 0 2*>e. ilfi 

B*i)5:< ^c.2.S-C, 1t$g:7U-AB*IXi3liJ^<t^^4c. 

[0 02 5 ] V R = m^im^m t <« 

«7 U-AA©am)i««#NS<?:)tS^{CW. Ifffi^U- 20 
-AA?:tf#B7 ^-A/^•■;,7T 1 0 2 CCf Bit $ "ti S (X 
7- 7-5 0 4). Sfitt.^^^VR^tf?fi7U-AACD 

tfc<Sg^VRK:tMB7 U-AA©j^m)liBI*«#N S=friS: 

5) , 

[0 02 6] S(lt^a§^IKVR<1f«r?U-AA©^« 

N S = V T (Dm-^iC « , S<ttt.« 

^I^VR(ct»«:7 b-AA©illft)lB»#-^N S^^S 

S<tR1SS^iVR*J<i:(>'a5«]tt1s^»VT(C 1 ?rfln 30 

^L. mn^i — AA<D7"-if=&Aaaa5i 0 3(C3i^-r 

^ (Xf-^^r/'S 0 6 ) „ yy-L.J^vVy 1 0 2rt 

CC. ji(tJliff#-^N S A^ii^Dt^SSSIl^ V T t ^0 l<»tS«l 
7U-AC*SAj:<feSi!-C> it«7U-AC*IS(0tB 

-AC©'7=-if*^!!!ag|51 0 3{CjlftlT-5 (XT" -:; 7*5 
07) . 

[0 02 7] sftttsg^iJ! V R <mii^m^y t <f« 

^7 U-AA<Dil{t)B;?#^NS©lS^4C«, «IR7U 
-AA^rtffg-:? l^-AM-»,:7r 1 0 2CCfBlf.3-l±-5 (X 40 
f--:; 7"5 0 8 ) . ±i2©ftjm*. t»#R:7 U-AAOrf<- 

;u tf h p *n ©tg^, '§:\mMm^y r ^sft lei^* 

[002 8] ^t-^bf -y h PA5 1 ©t»$S7 U- A*5. 

1 0 0 tcfij^-tf-r, sftw 1 0 0 ^-m^f^n^z. 

urn -7 P-A^rjlftUifetxi:. jlHf^ 1 0 4«^S85JF^ 
igjiifS. 1 0 0 (C7t<-;i/t; 2; h P*s 1 ©Sl«:7 u 
-A=S:jtftrSo OT. ia3?:#HSL'5:*56>. ^'-^UC" 

vvvifii ©iim^ u - ASfif^©«(f'pic o(, ^-ciftBj -r 50 
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[0 02 9] Sft^ 1 0 0 *5;J<-;Utr 5; F Pj&s 1 ©Hm 
^U-A^&SffT'&i, ^fiffiJ^'3$IJ®SI5 1 0 HJ. S 
<tt««S^S!VRiji»]tfc«iS3^VT*33?L< ^Cl-^ EP-^ 
S<tR1i^^VR<jl»11^,l^^ig{VT©JS^{C«. Sfi 
tttlg^l^ V R k: jS^t^iSg^lKt V T *g9:« 1/ ( X 7^ ■;. 7* 6 
0 1). Sftt^!SI^^VR*^liJJW:#-^Ri-rS7T 
-^:h;Uf-:> hF*Sl©!^l7U-A4j||(t^l 0 4K:jll 
<fr-2) (Xf"-v7"6 0 2). 

(0 0 3 0 ] S4«. :im^<r>f-'^'S:mrf5m<cis\.-i^ 

0 4iS<l^ 1 0 0©r5©:7 U-A©j*S<t© 
t^4^-ri?-YA5^ + - h-C*^,, Ji(T. (3I0>&#Mb 

Sgp 1 0 3 iy^t^f-^omtW^ifi^ 0 . li^-omt^f- 
345 5 o©tt$6 7 U' - A r j^ft Pl«|-C ab i©^. iHftfflJ 
mo *(I'(aiSi5«miie'?- * =& 5 o©tt«7 u - A I a . I 

b. I c. Id. I etc^sjL. -en-entcSKiwsffs 

■^0. 1, 2. 3. 4?:f*-^L., »cSft^ 1 0 0 tCjH 
ftU. iiff«Jg^^VS?:l«K:0*^6 5 0C^M-r^o V 
S= BKft^xt. tillR7U-A I eOy^ii-fVi^'y hP^ 

[0 0 3 1 ] Sfi^ 1 0 0«. tffE7 U-A I a. I 

c. 1 e©i5»^*jES«c§:ffr-5t, SMWI^ 0 ©JSPSIJ 1 
0 1 •CI*. t»$E7U-AI a©j||«)Bff##NS ( = 

0 ) «. ftfmi^^t!! V R *5 J: O-ji^oR^^t!! V T i ^ 
0 1 ^ fcJsb . Sffitfc^iE^K V R i ii^t^J,«^l^ V T i ^C. 
^n-etll t«R:7U-Al a©-r-if*MS 

1 0 3 fCjl^-T'S (Xf-i/y5 0 2, Xf^fT^'SO 
3) . 

[0 0 3 2] U-A 1 c ©3*«II1)?S#N S ( = 

3) it^mitm^mvR ( = i ) isj^z/mmmmMmv 
T ( = 1 ) tmL<rj:i,>tctb. '^mmm'omm^>i o i 

«tSfE7 U-A I c ^tt?87 U- A^^' :? T 1 0 2 tClB 
ItS-B-S (X7"-^7-5 04) , mmiCLX. W«7U- 

Ai e©3*fti[S)?s^s ( = 4) h^mmm^^vR^ 

»mD$IJ®SI51 0 Uttt^7U-AI e'Srtt^^U-A 

>'^'^;:7T 1 0 2 fCf g^. $ -S €> (X-r-;;-7'5 0 4) . 
[0 0 3 3 ] ItfR:;' U-A I e©rH-;Uf > f- P 

d5 1 r-^-s/cJ*. 7 T -I't^-'Uf -y bF A' 1 (om^y u- 

ARa*Jg|ftei 0 4{C^<fr.5 (Xr-^-^SOg) . 

U-AR a©^ffli«:#^R0C»Sfftfcie^i5!V 
ROfiil ^rSl^-T'S. iifi^l 0 4CC*it,i-C7T'r:f;l' 
f hFASl©^l7L/-ARa*«ftr^4> 
U - A R a ©S:(s)liff S-^ R*^ lV^^fcit>. FilSt^.^ 
^85: V A ^ HC^M U . iift(lil¥#-^ N S 3&5 1 ©tS$R 7 
U-A I ia^(t)a)?:#-^NS3!)3 2©tf$R7 U-A I 

3ifi«B«5S#NS3!)S3©it$R7u-A I h. mmm 

l¥:#^N S7:>54©t»$R7U-A I i ^flESCCWjlL-, it 
fi4*.^^iavS^jl«{C0*^6 5tC^MT-5, VS = 5fC 



9 

[0034] ^mm looifi. mny a i f . i h 

tfffi-:' U-A I f OilHH«l^#-^NS ( = 1 ) 

sffitfc^^tfc V R t mm^m^^vT ic^ ^ i *ftn» 

S (Xt' -:' :7'5 0 2 ) . 

[0 03 5] */c. 1f«7^-A/^•i.7T 1 0 2F«3{C. 

ji<l)li)*#-^NS*^2©tt?fi:7 u-A I cifiih^fcifo. 

1f«7U-A I cODf'-^^iJiagBl 0 3{ca 

^-Ti, {y^T-vV'^b 0 3) . tt$E:7U-A I hcDMfilB 
m##N S < = 3 ) {iilSnttSl^mv T i ^ K 
(tt/CmSfcVR (=2) J:f3A#C^/c*, Sffim^^lfc 
V R tCit$B7 - A 1 h ©iHI)ll«?S#-e* 3 4a5£ 
1/ . SftttSi^tfe V R i ii^Dtt^,^^ V T *s ^ 1 Dn^ 
L/> t*#:7 u—A I hOf'-i'^^aiSgpi 0 3Ccji^-r 
5 (;5;7"u.:?'5 0 6), 

[003 6] 1tlg:7^-A/^••>:7T 1 0 2 rt(ci*ftlj|;?: 
#-§-S5!)5 4(DltfB:7 b-A I e*5*S©-CtS$R7 U-A 

I e^mOHJL-. il^at'CSi^^VTfC 1 ^fcJJDffL/. tffR 
7U-AI eCf'-^'^iSiagPl OStCiiftlTS C^T^- 
7*5 0 7 ) , Sft^ 1 0 0«. ^•-;l/b' •;. h P*5 1 -C 
SmJ«i?#-^Sdi4©tffg7 U-A I i ^riESfC^ftr 

u-A^§ftr-t:^:ci. -^cr-, jllM^i0 4-c- 

P*ilCD^m7U-ARp?:S«©l 0 0(Cj§(f-r-5. 

[003 7] «ft^ 1 0 0*5, h P3&i 1 ©H 

b - A R p ^SrSff-r S <!: . SfM'Jie D tlJ» 1 0 1 
r«. SfiR^^^gt V R ( = 4 > *5ii*Qt*J.^^^ V T 

(=5) i^L<ifel,^/c*, Sfitfc^^lKVRtCji^Dt^ 

IStl^u-ARb^jiftt-?.. Sft^:^!!ga8iVR*55-r 
*^>/c«6. ^tS7U-ARb©^ft)B)^:##Rti5iJ& 

[003 8] iUft^ 1 0 4 », StlSt^gg^Si V A ^ 5 fC 

tet^-c. 4 0 0 it^mm. 4 0 1 immmmKi$rm^, 

4 0 2 WtSfB:7 A^-^ 7 r . 4 0 3 itl&m^ (Sfii 
U'f+') . 4 0 4!3:3tft^r«>?,. 
[0 0 3 9 ] ^6«, *f«©7'-i?«ff:^i4tC*5W-2)W 
fg7 U-A©S:ft.«afl=&jS-r7a-9^-t.- hr'*f3. Ill 
7«. *CfiJ©f^-5?Sft:^ffi(c*5'.^.S>*:-juf -;' hPAs 
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l©^l7U-A©Sftil3:ffi^&^-r7U-5'l'- h-C* 
5. t^T. *0II©f'-:SfSe^ffi«:*jWiSm^4O 0 

©mfpw: ot »r uiBj-r -s. s©^ 4 o o « . :g«ffij^ •? 

$l]WgP4 0 1 > 1f$R7 U- A/N- 7 y 4 0 2 . ©38114 
0 3 4ii^. iilfi^4 0 4<i:7=-3?jift<&^f^. 

[0040] ^mmm<opm^4 o i {m<s*wai-r s 

fcit><Dij':j>^ tux. ■§:mmm.^^vR^'sm-r^, 

10 «7 U- A©ilHt)Ii)1JS^N S i ©PpI cc{*§fit^mi4 
VR gMiSi^ftW^:##N S©Bg^*5^{3 3lo. S<tt«i 

[004 1 ] S(i®4 0 0 K:teli-Ct»«7 U-AA?:S 

7 U- A A©3ll(tWI»«#N S i«<t#:glS!^V RA5^ 
Ll^W-^. 1tfR7U-A^N'-;;7T4 0 2F*3{Cj||fi)SJ?# 

20 n«> tfW^u-ABi&KoaiLis^i/ i.7.'7'vV2Q 

2) < ^(ttfc^^^VR^ Ifinmi/. tt#-7U-AA© 
7=_3?^5!iSS|54 0 3tCji^-r-5) {X-7"-:>7'2 0 3) . 
[0 042] Sfc. ^$87 A A©3Mft)liff#-^N S 

tsmti^m^iJ; V R < i^c t, \ IP ^ H«taii{i«i*# 

■^NS>^{mtS«VR©JS^. tf#g-7 ^-A^^••;;:7 
T 4 0 2rttcSffitt«JS»VRK:^L/UjM©)l«ffS-^© 
ttfR7 U- ACAi*iT,W (^f- 7'2 0 4 ) > tS$87 U 

-Ac=&si«3ffiu. sMt««j^^vR^ifln«LL. it^s 

7U-AC©7'-i?*teaa54 0 3{Cji»lL<. t^t-w 

30 2 0 1 {CMS <;^f- -;'^2 0 5 ) . 

[0 04 3 ] Sft«fil.^^VRK:^bi.>ilfill@if:#^N 
S©tffB7 U-A*5;:a:l:tn« (x-f-i- :7'2 0 4) . Wfg 
7^-AA?^t»IE:7^-A^^••;>7T4 0 2tcAnS (X 
f y7'2 0 6) . Sf^fC. t»fB7 U-AAO^H-iHf-^ 
h PAU ©JS^\ §ft1^^Sg;V R^Sff raiff#-^R <!: 
■rS 7 T W :^i^tr h F*U©llt!a7 U-A«:M<f^4 
0 4{C3tffr.2) (Xf-v;7*20 7) , 
[0 044] ^ft^4 0 OtCfcC^r^-Jbt--;; hP/^Sl 
©IIS y U-A^^isLfcm^. Sft ffflis 0 #l|ffl)5l5 4 0 

40 lit. 0 7 (C^Rf 5aiI^?T^£ -5 , tf$E7 U-A-'N'-;- :7 T 

4 0 2 (.c^mvm^m Ricmn, ^mmmi^s^om 

m.y U-AD*5^c< ^c-S$r-t»$R:7U-AD?:ISli9tH 
0. Sftttge^^VR* UDffL. It^g^ U-AD©7=^ 
-5?*«!iaa54 0 SfCjiSDL (X^ y 7'7 0 1). Sfi 

V R ^Sft)liff##R i -r S T -r t- h 

F *^ 1 (D^rny u- A ?rii(t^ 4 0 4 t,cmmti> 7- 

■;'-7'7 0 2 ) o 

[0 04 5] m8u:^m<D7'--'f^mi7mt>cisiii,mm 

^4 0 4 <h^ft©4 0 0©Pa1©-7 A©j*Sft©1:^?H 
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6. *cai<D'r-3'Sfi:^^K:*jWSflill{cJ;SpfDlaia 

Uif'ptcrjti-cssiisrs. mmm4 o 4(ctet,>-cMssi54 

WtS3)gq«BUiB7=-:Sf€:5-:)CDttfg7U-A I a> lb. 

2.3, 4^ft#L-. mic^mm4ooicmm'i&. mm 

e©ji<-;l'tr-v HP?: 1 K^U. tf?E7 U-A I e© 

[0 046] ^mmAr 0 OfCfcc^r1t$R7 U-A I a, 
I c. I e<D^lEniC^mti>t. S(HBm'3SlJW4 

0 1 t?«1t«-7 U- A I a <DaHtJIIi)¥S#N S { = 0 ) 

lUaWbrn^y l^-A I a©r-^^Mffia54 0 3 ceil 
^b. t»fS:?U-AI c©jilfi)lMi*S-^NS (=2) « 

7T4 0 2(CAn, 1f#B7 b-A I e©aifirei?S-^N 

s (=4) ^j^fn^^^^vRi^L-oit^o-c. mm 

yU-AJ^yVrAOZiiCAtlio *ft:ttfg-7 U-A I 20 

AUCDlim^U-ARa^rjtfi-r'S. gtl^U-ARa 
©S«raii?:##R(C(*Sfti^1s^SS[VR-C*S 1 ^SJc 

•rs, 

[0 04 7 ] ^{f^ 404 (CiJl^T:? T :^;l't' h F 

i)^ 1 ©Mti7 u - A R a ^aftf i> t . j^fiffiiM 0 mm 

s<i)ii)^s# R *i 1 -c * s , mmwm.m/ a =& i 
{cMif jii{fwa^»#N s*5 1 ©t«^7 u-A I f . 
mmm^^^n s 351 2 ow^g^ u - a i g , mmmBm 30 

-^N S 3 ©1t#B7 U - A I h , itff )lBm#-^N S 4 
©tf$R:7U-AI i >£)lH#CCSi*t.. i*ftf;^«VS 
€:5fcMfft-^, ^©^.. 1tfR7U-AI i©#-;Ut' 
hP*l(C^5cL. 1f#R7U-AI i ©jHftt^fSm 

[0 04 8 ] ^<i^4 0 0(C*J(,i-Clf|g7 U-A I f . 

1 h©^^iESfC^ffr€.t> «fiffliM'3flJfPSP4 0 1 X' 

«. WfR:' U-A I f ©ii<t)lB(9:#-^NS { = 1 ) «S 
{i«.^^3KVRi«|Ul^©-C, Sfftt-^^I^VR^lfln 
SlL, tf«7 U-A I f ©f^-^?^5affig|54 0 3(Cjift] 40 

b. If u-A I ]\(Dmmm'^m^n s ( = 3 > »^ 

4 0 2l^tC3ilftJli)¥:#-^S*52©1f*E7 U-A I cifi& 
S©-C. tt«7U-A I c%aX«3ttib. ^ftttSISlSSlV 
R?rlM»L/, m^yv--U \ cCD'f-^^^mUAO 
3(ca^DL, ttfS:7U-A I h©j*ff NS ( = 
3 ) aSflR^^tS! V R i ^ L < 4' -3 fc©-C , Sfit^^. 
^I^VR* 1 JJD#L. tf#R7U-A I h©f^-^?:«lJl 
SI54 0 3 Kii^OTSo ^|<-;Uh- h PA^ i -CjUft/t/^S 
#N S 4 ©t»$R:7 U - A 1 i *3iE^(C^ft^ 4 0 0 K 50 
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sft 3 tiJ^t A> o fc©r. jim^ 4 0 4 vxmmsmmcit} 

©Sim7U-A*§ffC*!il>, fiEor. ^11^4 0 4 

m^utmm&m.(Dfc^ic4<--)it: y v p*^ i <D^my v 

[0 04 9] S®Ji4 0 0«:*it»-C5}<-;Ub'-^ hPJiU 
©K«:7 U-ARp^rSm-r^i. Sftffl>J^'3*i]®g|54 

0 1 r«tt«7 U- A-'N- 2/ 7 T 4 0 2 rt{CillffiJB)l5## 
ifiACM^y U-A I e*s*5©-C. it#g:7 U-A I e 
^KfjmL. Sft«^^f(VR?rlttimOlt«:7U-A 

1 e©-7'-3?^5aSg|54 0 3tCii»IL.. 7 r f 

hF*il©^l7U-ARb?:iiffr^. 
VR3!>i5-C*S©-C. ^l7U-ARb©«®)B)?J«# 
R«5 i-rS^ 

[005 0] jtft^4 0 4 (C*>-l»r -7 T -r :^-"Uf h F 
*Jl©iia7U-ARb%Sft-ri<i:. 3ll(lffl!l^ 0*11(81 

g|5t*fi6i2)cc:;Sffla''Cv^ff±L/. ^m^b-ARb©^ 
ff)i«ffS-§-R*5 5r'*^©t:'. fiiist«,^^^VA^5tc 

^EO. ^^©ttfR^ U-AA5iES{CjiffC*/cCi?r 
[00 5 1 ] 

[j^B«©?8):^] «±©<t:'5(C, 2p:f6HjtCctn53:> HDL 

ctcjcOjiifisn/tttfE^u-ASdNfjc. jMUJiiJ?* 

mmm^^nmK)<Dm!,^tttcmmy\y~j^*m 

OCi!fe<. «§bri^StflS7U-A*>6i^(,^-CSfI 

•r^^ttlR^U-A^rlX'Jffi-r. C(Dtclt>. mKXD^^ 
L//ctt$R7 U-A*3Bj^^tl«><!b, i^l^rSftf -<§t» 
#B7U-A=Sr^B#rarMS-r-5Ci*SDjfigi^c»3. 

©l%^feU/ct»lg7 I — A§fffS©®ffi?W^ia*-5,C i 

A^-e*^„ moco^^bfcmmy i^-j^i-mK. 

brti-S1t$R7U-A*IS(«3ai-rc<!:K:J:»3. tf^ci 

305-ct?>/cJ?), S^B$(c4D-2.ig0^i©SJ^*St^)'=i: 
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